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Abstract 

Aim: The aim of this study was to investigate the reasons why cardiology consultation was requested from 
patients hospitalized to pandemic wards due to COVID-19 and what cardiac findings were obtained. 

aterials and Methods: Fifty-eight consecutive patients over the age of 18 who were treated for COVID-19 in 
a pandemic ward were included in the observational retrospective study. The demographic features of the 
patients were recorded. Cardiac biomarkers on consultation such as D-dimer, high sensitive cardiac troponin 
T (hs-cTn), and N terminal pro B type natriuretic peptide (NT-pro BNP) were recorded. Electrocardiography 
ECG) was taken. Pleural effusion and pericardial effusion were determined from thorax computed tomography 
reports. 

Results: In this study, we found the following findings in patients. The most common co-morbidity was hyper- 
ension {HT}, which was detected in 35 (60.30%) patients. The most common reason for requesting consultation 
was ECG evaluation, which was the reason for cardiology evaluation in 45 (7758%) patients. The most common 
ECG finding was atrial fibrillation that was found in 22 (37.90%) patients. The most common laboratory finding 
was an increase in d D-dimer levels in 44 (75.86%) patients. We detected 6 (10.34%) patients with non-ST segment 
elevation myocardial infarction (Non-STEMI), and anti-ischemic therapy was initiated. Pulmonary embolism was 
detected in 1 (1.72%) patient, and anticoagulant therapy was initiated. Four (6.80%) patients had acute pericar- 
ditis with pericardial effusion, and colchicine and steroid therapy were initiated. 

Discussion: Therefore, COVID-19 patients who were followed in the pandemic ward should be evaluated by the 
cardiologist to investigate cardiac effects due to COVID-19 infection. 
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Introduction 
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2], 
which causes coronavirus disease 2019 (Covid-19}, has resulted in a 
pandemic in the world. In December 2019, COVID-19 was first described 
in Wuhan, China, in patients complaining of flulike symptoms. World 
Health Organization declared COVID-19 as a pandemic on March 11, 
2020 [available at: https://www.who.int/emergencies/diseases/novel- 
coronavirus-2019/situation-reports). The exact effects of COVID-19 on 
the cardiovascular system are not well determined, but several case 
reports and reviews have been published. COVID-19 could directly 
cause cardiac and vascular injuries such as pericarditis, myocarditis, 
myocardial infarction, heart failure, arrhythmias or thromboembolic 
events [1]. Such cardiac complications are shown both during the 
course of COVID-19 treatment and after the COVID-19 treatment is 
completed. The aim of this study was to investigate the reasons why 
cardiology consultation was requested from patients hospitalized 
in pandemic wards due to COVID-19 and which cardiac findings were 
obtained. 


Material and Methods 

This study was an observational retrospective study. The Ministry of 
Health of the Republic of Turkey gave permission for the research. This 
research was conducted in accordance with the ethical principles of 
the Declaration of Helsinki and was approved by the local institutional 
review board, and waived the requirement for informed consent. The 
protocol was approved by the local ethics committee (approval date: 
April 8, 2021 approval number: 2021-42). Fifty-eight consecutive patients 
who were treated for COVID-19 in the pandemic ward in the last month 
were included in this retrospective study. All clinical, laboratory and 
outcome data were extracted from electronic medical records using 
a standardized data collection form and patient's file from the archive. 
Demographic features of the patients age, female gender, chronic 
diseases (diabetes mellitus (DM), hypertension (HT), hyperlipidemia (HL), 
chronic kidney disease (CKD), chronic obstructive pulmonary disease 
COPD}, documented coronary artery diseases (CAD), heart failure 
HF]} were recorded. Cardiac biomarkers on consultation D-dimer, 
high-sensitivity cardiac troponin T (hs-cTn), and N terminal pro B type 
natriuretic peptide (NT-pro BNP) were recorded. Electrocardiography 
ECG) was taken. Normal sinus rhythm, atrial fibrillation, tachycardia, 
bradycardia findings were recorded on the ECG of the patients. 

Pleural effusion and pericardial effusion were determined from thorax 
computed tomography reports. 

Patients over the age of 18 diagnosed with polymerase chain reaction 
test (PCR+) COVID-19, treated in the pandemic ward, who had cardiac 
complaints such as chest pain, shortness of breath, palpitation, back 
pain with consultation of a cardiologist were included in the study. 
Patients under 18 years of age and outpatient clinic patients were 
excluded from the study. 

All statistical analyses were performed using IBM SPSS statistics 
version 26 software. The data were summarized as median (minimum 
- maximum), mean SD + or number (percentage %], where appropriate. 
The Shapiro-Wilk and Kolmogorov-Smirnov tests were used to 
determine the normality of the variables. 


Results 

We included 58 patients over the age of 18, diagnosed with polymerase 
PCR+, followed in COVID-19 pandemic ward and who were requested to 
consult a cardiologist. Thirty-four (58.6%) patients were women and 24 
(414%) were men. The mean age was 69.57+15.03 years. Accompanying 
comorbidities in all patients were as follows: DM 18 (31.00%), HT 35 
(60.30%), HL 10 (17.20%), CAD 15 (25.90%), COPD 10 (17.20%), HF 4 (6.80%), 


10 


Eurasian Clinical and Analytical Medicine 


CKD (glomerular filtration rate lower 60) 18 (31.00%). The basic clinical 
characteristics of the patients, including age, gender, comorbidities are 
listed in Table 1. 
The most common reason for requesting consultation was an ECG 
evaluation (45 (7758%)). Other reasons, in order of frequency, were 
as follows: elevated D-dimer level (44 (75.86%)), elevated hs-cTn level 
(39 (67.24%)), elevated NT-pro BNP level (36 (62.06%)), pleural effusion 
(16 (2758%)}, warfarin dosage adjustment (8 (13.79%]} and pericardial 
effusion (4 (6.89%]). 

Median hs-cTn level was 83.11 (3.3-1260.00) ng/L, median NT-pro BNP 
evel was 6696.37 (15-35000) pg/mL, median D-dimer level was 1.85 
(0.20-8.50) yxg/ml. The normal hs-cTn level was 0-14 ng/L, the normal 
NT-pro BNP level was 0-125 pg/mL, the normal D-dimer level was ug/ml 
in our hospital laboratory. Atrial fibrillation was detected in 22 (3790%) 
patients, tachycardia in 6 (10.34%) patients, non-ST segment elevation 
myocardial infarction (Non-STEMI) in 6 patients, pulmonary embolism 
in 1 (1.72%) patient and bradycardia in 1 (1.72%) patient. Laboratory, ECG 
and thorax computed tomography reports findings of patients on 
examination are shown in Table 3. 


Table 1. The basic clinical characteristics of the patients 


Age (mean+SD), years 69.57+15.03 


Sex (F/M) n (%) 34/24 (58.60/41.40) 


Hypertension n (%) 35 (60.30) 
Diabetes mellitus n (%) 18 (31.00) 
Hyperlipidemia n (%) 10 (17.20) 
Coronary artery disease n (%) 15 (25.90) 
Chronic obstructive pulmonary disease n (%) 10 (17.20) 
Heart failure (n) (%) 4 (6.89) 
Chronic kidney disease n (%) 18 (31.00) 
n: number SD: standard deviation M: male F: female 
Table 2. Reason for requesting consultation 

Electrocardiography evaluation n (%) 45 (77.58) 
Elevated D-dimer level n (%) 44 (75.86) 


Elevated hs-cTn level (%) 62.06) 


Elevated NT-pro BNP level n (%) 


Pleural effusion (%) 


39 ( 

36 (62.06) 

16 (27.58) 
4 ( 


Pericardial effusion n (%) 6.89) 


Warfarine dosage adjusment n (%) 8 (13.79) 


Table 3. Laboratory, ECG and thorax computed tomography reports 
findings 


D-Dimer (mg/mL) median(IQR) 1.85 (0.20-8.50) *0-0.5 pg/ml 


NT-pro BNP (pg/mL) median (IQR) 6696.37 (15-35000) *0-125 pg/mL 


hs-cTn (ng/L) median 83.11 (3.3-1260.00) *0-14 ng/L 
Tachycardia n (%) 6 (10.34) 

Bradycardia n (%) 1 (1.72) 

Atrial fibrillation n (%) 22 (37.90) 

Pulmoner embolism n (%) U2) 


*: Normal refence range 


Discussion 

Patients over the age of 18 who were diagnosed with polymerase PCR+ 
COVID-19 and were followed in the COVID-19 pandemic wards and whose 
cardiology consultation was requested were included in the study. Most 
of the patients were women 34 (58.6%): three of them were pregnant. 
D-dimer levels of all three pregnant women were high. Additionally, 
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one pregnant woman had high hs-cTn and NT-pro BNP levels. There 
are many unknowns for pregnant women during COVID-19. During the 
pregnancy period, physiological changes have a significant impact on 
the immune system, respiratory system, cardiovascular function and 
coagulation [2]. Pregnancy is a hypercoagulable state and increases 
ntravascular inflammation [3]. 

In this study, the most common co-morbidity associated with the 
patients was HT: 35 patients (60.34%). Zhou F et al reported that the most 
common comorbidity was hypertension (30 %) [4]. There is no evidence 
that the outcomes of COVID-19 are associated with hypertension. 

Four (6.80%) patients had acute pericarditis with pericardial effusion. 
Treatment with colchicine and steroids was initiated. None of the 
patients had signs of cardiac tamponade. Like other viral infections, 
COVID-19 may trigger cascades of inflammatory pathways and_ this 
may lead to pericarditis and pericardial effusion similar to other viral 
infections. In a recent case study, researchers showed the presence of 
COVID-19 in the pericardial fluid using PCR analysis on pericardial fluid 
]. Another post-mortem study described histopathological findings 
and viral tropism in patients who died from severe COVID-19. Full post- 
mortem examinations were done in nine patients with confirmed 
COVID-19, including sampling of all major organs. Major unexpected 
findings included acute pericarditis in two out of nine (22%) patients [6]. 
The most common ECG finding associated with the patients was 
atrial fibrillation (22 (379%) patients). But warfarin dosage adjustment 
was only in 8 (13.79%) patients. Warfarin was initiated after the 
examination in these patients at an interval of 2 to 3. Patients taking 
oral anticoagulants due to atrial fibrillation before hospitalization for 
COVID-19, enoxaparin therapy, or continuing treatment with existing 
oral anticoagulants have been a matter of debate. 

When the laboratory findings were analyzed, elevated D-dimer levels 
were detected in 44 (75.86%) patients. The severe form of COVID-19 can 
be complicated by coagulopathy, namely disseminated intravascular 
coagulation, which is rather prothrombotic in nature with a high risk of 
venous thromboembolism [7]. COVID-19 was associated with hemostatic 
abnormalities and markedly elevated D-dimer levels [8-9]. Pulmonary 
embolism was detected in one patient (1.72%), and added anticoagulant 
therapy was initiated. 

We detected elevated hs-cTn levels in 39 (67.24%) patients. A total of 
six patients were diagnosed with non-ST segment elevation myocardial 
infarction and anti-ischemic therapy was initiated. An increase in hs-cTn 
may occur without acute myocardial infarction, including myocardial 
ischemia, increased wall tension and ventricular strain, direct myocyte 
trauma, excess catecholamines, and possibly impaired renal clearance 
[10]. Therefore, patients with high troponin values should be evaluated 
along with their clinical findings and ECG. 

We detected elevated NT-pro BNP levels in 36 (62.06 %) patients. NT- 
pro BNP levels increase in heart failure [11], chronic kidney disease [12] 
and cirrhosis [13]. In our study, 18 (31%) patients had chronic kidney 
disease, none of the patients had cirrhosis, 4 (6.89%) patients had left 
ventricular heart failure with a low ejection fraction. It is thought that 
in patients with extensive lung involvement, patients with preserved 
ejection fraction may have NT-pro BNP levels increase due to right 
ventricular strain. 
Until now, there has been no study in the literature investigating the 
purposes for which cardiology consultation was requested in patients 
hospitalized in pandemic wards due to COVID-19, and what cardiac 
findings were obtained from the consultation. This study has several 
limitations. Firstly, the study was a single-center and retrospective 
study. Secondly, the number of patients participating in the study was 
small. In order to reveal the cardiac effects of COVID-19, studies in 
larger study groups are needed. 
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Conclusion 

In this study, we found the following findings in patients: the most 
common co-morbidite was HT in 35 (60.30 %) patients, the most 
common reason for requesting consultation was an ECG evaluation 
in 45 (7758 %) patients, the most common EKG finding was atrial 
fibrillation in 22 (37.90 %) patients, the most common laboratory finding 
was elevated D-dimer level in 44 (75.86 %) patients. We detected 6 
(10.34%) patients with non-ST segment elevation myocardial infarction 
(Non-STEMI} and anti-ischemic therapy was initiated. Pulmonary 
embolism was detected in 1 (1.72%) patient, and anticoagulant therapy 
was initiated. Four (6.80%) patients had acute pericarditis with 
pericardial effusion and colchicine, and steroid therapy were initiated. 
Therefore, COVID-19 patients who are followed-up in the pandemic 
ward should be evaluated by a cardiologist to investigate cardiac 
effects caused by COVID-19 infection. 
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